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LIDGERWOOD M’F’G CO., 
Bo Chicago. 
Philadelphia. 96 Liberty Street, alae, tits. 
Cleveland, O. New York. New Orleans. 
STANDARD 
Cableways, 
High-Speed a 
a Hoisting 
Hoisting 
° AND 
Engines. 
Built on the Conveying 
Duplicate 
Part System. Devices, 





For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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NON-CARBONIZING OIL_-~ 


FOR USE IN AIR CYLINDERS OF 


<~_AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by ssn Air. 
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OFFICE AND SALESROOM, No. 59 WATER STREET, 


CABLE ADDRESS SOLE AGENTS FOR GREAT BRITAIN: 


** LUBROLEINE.”’ JoHN Macoonato & Son, NEW YORK, U. 5. A. 


GLasGow, SCOTLAND. 
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Tilghman’s 


c~ Patent Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


SEND FOR CATALOGUE 


vt 
Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


wt 
GEORGE NASH & CO., 


24 SO.CLINTON ST., 
CHICAGO, ILL. 
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COMPRESSED AIR MINE HAULAGE. 


Safe from fire, handier, more reliable and more economical in installation and 
operation than other systems ; adopted by representative anthracite and bituminous 
collieries after exhaustive examination. Specially adapted to underground or 
surface work at coal, iron, copper, silver, gold and other mines, and for work where 
smoke or sparks must be wholly eliminated. Propositions with specifications and 
photographs will be made promptly on request. Address, mentioning '* Compressed Air," 
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H. K. PORTER CO., - 540 Wood St., Pittsburgh, Pa. 
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BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


National Tube Works Company, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 








™ PULSOMETER S24 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
a Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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The .B. BF. Goodcich Company.| 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO; 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
/ HOSE FOR ALL PURPOSES. 4G 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STHAM HOSE, Etc. 
t Belting Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 


The Ropp Straight Line Furnace. 
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PARKE & LACY CO., 


21 & 23 FREMONT STREET,~ - SAN FRANCISCO, CAL, 





f Sole Licensees. Catalogue upon Application, . 
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OF EDUCATION 


Mechanical 
Engineering 


Electrical, Civiland Min- 
ing Engineering ; Drawing; 
Surveying; Chemistry; : 
Plumbing; Architecture; 
Bookkee ping: § Shorthand; 
English Branches 
TAUCHT BY MAIL. 

= Over 50 Courses. 

, ee We i el thousands to better positions 
Used for lubricating ond salaries. —" por free circulars, mating 

; Stes Soli | the subject in which you are intereste 
Air and Steam Cylin- | | THE INTERNATIONAL CORRESPONDENCE E SCHOOLS, 
ders, and Main Bear- ¢ | Box 1182, Scranton, Pa 
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No Floats or Submerged Working THE ae 


MERRILL PNEUMATIC PUMP 


Operated by 


COMPRESSED AIR. 


Suitea to All Conditions and Places from 
Whicn Water is Taken. 3 3 : 3 g 3 
Sent on Trial to All Parts of the Counting: 


Single and Duplex Displacement and Piston Y 


Ty pes 


Can be Installed by Any Mechanic. 


MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York 


WRITE 
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EMPIRE AIR TOOLS. 
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All Working Parts Incased. 
Gears Run in Oil Chamber. 


An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No. 00 Drill, Capacity 3/16 in. weight 514 Ibs. 
No. 0 Driil, Capacity 7/16 in. weight 101% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 1bs. 


No. 1 Drill, Capacity 1 in. weight 35 lbs. 
No.1 Extra Drill, Capacity 1} in. weight 49 \bs. 
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No. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 
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Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A” Hoists 
1,500, 3,000, 5,000 and 40,000 
lbs. Friction Brake, Class ““B’’ 
Hoists, 800, 1,500 and 2,500 Ibs. 

ale 
Our goods are used by the 
5 U. S. GOVERNMENT 


in all NAVY YARDS 


DIFFERENTIAL HOIST. in the east. se 
isT. 
Send for I{lustrated Catalog. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
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Established 1831. Annual Capacity 1,000. F 
BALDWIN LOCOMOTIVE WORKS, : 


Single Expansion aud Camponnd Compressed Air Locomotives, 











Adapted to a great variety 

of service. Built to gauges 

andtemplets from stand- 
ard designs. 


[PIA RPSARPSARP SAR 


Similar parts of different 
engines of same class per- 
fectly interchangeable. 
Highest efficiency  at- 
tained by compounding. 


BURNHAM, WILLIAIIS & CO., 


‘Aa PEREPEARPEARPLARERA 


BOSERSLORSSSRSAORSSERSAORSSS SAAS RSARRSARRSARRSARRDAREDAD 
SAR PIARD! 
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CAMERON STEAM PUMP%s. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 










ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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PNEUMATIC TOOLS 


For 
CHIPPING, 
CALKING, 
BEADING, 
RIVETING, 
REAMING, 
DRILLING, 
LIFTING 

and 
STONE 
CUTTING. 


















Our Tools are Fully Guaranteed against Repair for One Year 


SENT ON 10 DAYS TRIAL. 


Te Q. & C. COMPANY, «= Sew vor. 
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An Important Connecting Linkin Compressed Air Service. 


THE 


. Moran Flexible Joint 


For high pressure, indispensable. 


Tightness, safety, flexibility and durability 
assured. 


Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 
| ‘<cepmoiemmed - - - - - KENTUCKY. 
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Compressed ir. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - : - - Managing Editor 
J. E. QUINTERO, - . - - - Treasurer. 


~ Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 


VOL. V. AUGUST, 1900. No. 6. 

Among our enterprising American manu- 
facturers, the Chicago Pneumatic Tool Co., 
have reached out to foreign fields in the 
development of their business to an ex- 
tent which is very much to the credit of 
the company. Even in distant Russia this 
American invention has attracted atten- 
tion and has recently been the subject of 
a paper read by Mr. Beljankin, naval en- 
gineer of Russia. Mr. Beljankin read his 
paper before the St. Petersburg Society of 
Marine Engineers on the ‘Displacement 
of Hand Work by Mechanical Appliances 
in American Shipyards.’ He says: 

“Pneumatic tools have not been intro- 
duced all at once, but were found to be 
necessary on account oi strikes. For, not 
to be dependent on workmen, it was 
necessary to apply all knowledge for the 
invention of such apparatus which any- 
body could work easily without having 
any experience, and which, at the time, 
would give the highest obtainable results. 
All these requirements are fulfilled by 
pneumatic tools.” 

Mr. Beljankin has been in American 
shipyards during the period of one and 
a half years, and has been busy with the 
application of improved tools. In the 
beginning of his discourse the driving of 


one hundred rivets was calculated, and he 
prepared quite an interesting table on the 
comparative cost. 

In Russia a riveter gets 42% cents in 
comparison with trom $2 up which Amer- 
ican riveters are paid. Mr. Beljankin 
states: “As far as caulking, drilling and 
chipping is concerned, hand use is alto- 
gether out of use in America. In the lat- 
ter cases hand work is not able to com- 
pete. Thus, it may be stated, that caulk- 
ing may be performed by one laborer in 
America to the extent of 280 feet, while 
our workmen can do only up to 20 feet. 
For the whole work, 280 feet, the Ameri- 
can workman gets $4.40. We should have 
to pay for the same amount of work 
$14, and instead of one workman, we 
would have to employ fourteen to do the 
work at the same rate. The same could 
be said about drilling and chipping. 


The passenger car repair shops of the 
Lake Shore & Michigan Southern Rail- 
way at Buffalo, N. Y., have compressed 
air at hand for various purposes. An 
overhead trolley and air hoist supported 
partly on posts and partly hung from the 
roof of the shop is used for lifting trucks 
up off the wheels. An air blast is used 
in connection with gas to burn off the 
paint of cars to be repainted. 

In the paint stock room the liquids 
which are kept in large tanks below are 
unloaded from barrels by means of com- 
pressed air. 

The upholstering department is provid- 
ed with an air nozzle for. dusting and 
cleaning cushions and backs of seats. Air 
is supplied by three compound air pumps, 
and the pressure used for hoists and other 
appliances is 105 pounds. 


In compressed air practice, as in engine 
or boiler practice, it is well to install a 
larger machine than is needed at the time, 
because it invariably happens that the de- 
mand increases, and compressors, in com- 
mon with other apparatus, work best 
when not driven hard. 
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The 


Dutton Pneumatic Balance Locks 
for Canals.* 

By Chauncey N. Dutton, New York, 
Member oi the Institute. 

These locks float on compressed air 
confined in their lower open-bottomed air 
chambers, whence it displaces water. 
Each lock carries a gated tank containing 
sufficient water to float the boats. When 
one lock descends the other ascends, the 
descending lock impelling the air from its 
air chamber into the air chamber of the 
ascending lock through a 13-foot, valve- 
tontrolled connecting type. No com- 
pressed air is discharged into the atmos- 
phere or wasted. The moving force is an 
excess of weight in the descending lock, 
in which the draft of water is one foot 
greater, such “surchage” being 330 tons. 
The greatest energy-rate is 1,150 horse- 
power; the average, 115 to 150 horse- 
power. 

At Cohoes, the lift is 144 feet. At 
Lockport the normal lift is 57 feet 5 
inches, and the extreme lift, when floods 
raise the upper level, 62 feet 5 inches. 
The least draft is 12 feet; the width, 28 
feet at the bottom and 30 feet at the top; 
the clear or effective length 310 feet. 

They will pass up-stream two boats 
drawing 12) feet and carrying each 1,350 
tons, or 2,700 tons of cargo per lockage; 
and down-stream two boats drawing 13% 
feet and each carrying 1,450 tons, or 2,900 
tons of cargo per lockage. 

They will make their stroke in one 
minute, and, allowing for entry and exit, 
are expected to detain boats eight or ten 
minutes. 

The locks are built of steel. 

Each has an upper, gated lock cham- 
ber, and a lower, open-bottomed air 





*An address delivered before the Franklin 
Institute, Philadelphia, November 16, 1897, 
on the ‘“‘Pneumatic Balance Locks,’ ap- 
proved by the State Engineer and adopted 
by the Canal Board of the State of New 
York, to replace five pairs of lift locks at 
Lockport, and two pairs of guard locks be- 
tween Lockport and Buffalo; and sixteen 
pairs of lift locks, known as “The Six- 
teens,”’ at Cohoes, on the Erie Canal, in 
New York State. tevised by the author 
for publication. 
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ber containing compressed air, on which 
it floats, and as the volume of its air- 
charge is varied, moves up and down in a 
pit or deepened portion of the lower leve} 
of the two which they connect. 

The locks are kept from tilting side- 
wise by guides, and from pitching end- 
wise by an automatic leveling apparatus, 
consisting in fixed racks, anchored to 
terra firma; parallel racks built on the 
locks, and hollow builtup shafts armed 
with pinions, which mesh with the oppo- 
site parallel racks, on which they hang, 
without other bearings, and between 
which they roll when the lock moves. 

The air chambers are so proportioned 
that they automatically differentiate the 
air pressure, so that the lock which de- 
scends forces the elevated lock up against 
its anchors with an effort exceeding by 
one-third the weight of said lock and its 
load, so that it may be connected with 
the upper level, and used in the roughest 
manner with entire safety. 

The devices to retain the elevated lock 
against the unbalanced hydrostatic pres- 
sure, and the gates and other parts which 
are liable to ramming, will sustain ram- 
ming by boats going 3 miles per hour. 

If injured boats sink in a lock, it can be 
used as a dry dock. 

The locks can be raised clear of the 
water for painting and repairs. 

At Lockport each lock weighs 1,500 
tons, and will contain over 4,500 tons of 
water. The weight in motion exceeds 
12,000 tons. 

The first locks at Lockport, opened in 
1825, passed boats 3 feet 5 inches draft, 14 
feet 5 inches wide, 78 feet 8 inches long, 
carrying 80 tons. They were replaced 
about 1838 by the present stone locks, 
which pass boats 6 feet draft, 1714 feet 
wide, 98 feet long, carrying 250 tons. 
These locks are in a remarkable state 
of preservation for old limestone masonry 
exposed to our northern winters. The 
stone shows little decrepitation, and most 
of the joints are still tight, showing that 
the cement was good. 

The detention at the present locks is 
frequently several hours, and never less 
than one hour, because the fleets have 
to be broken up. The new locks will 
pass double-headers in eight to ten min 
utes. 

The present stone locks cost $698,000 
The first estimate for the steel locks, made 
in December, 1896, was $576,000, but 
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when completed plans were adopted by 
the Canal Board, June 24, 1897, the esti- 
mate was put at $499,000. The market 
prices of steel and machinery fell sharply 
in the interim, but have now advanced, 
and when the enlarged locks are put 
under contract, which will be when the 
Legislature makes appropriation for 
them, the work will cost about $1,000,000. 
The Cohoes locks will cost one-half 
more. 

It will be seen that the new locks at 
Lockport will cost about one and _ five- 
eighths the cost of the stone locks. They 
will handle units twelve times as large 
in one-sixth of the time. The dollar in- 
vested in them has, therefore, more than 
forty-four times the earning power of 
the dollar invested in stone locks. 

The characteristic features of the locks 
inay be described briefly as follows: 

(1) Compressed air is substituted for 
water as the element of translation and 
support of the locks and vessels. In- 
creasing the height of lift does not in- 
crease the pressures, and, therefore, locks 
of any height are practicable and much 
cheaper in first cost and in operation than 
a flight of low lift locks. 

(2) The working pressures are very 
much reduced, the maximum being about 
one and one-half times the draft. 

(3) The motion of translation is uni- 
ferm, having no tendency to accelerate, 
being regulated by the velocity at which 
air can pass through the conduits with 
the given head. 

(4) The locks have absolute immunity 
isom falling. The pneumatic lock falis 
us, if it falls at all. It is pressed up 
firmly against the anchors with an effort 
much greater than the weight of the lock 
and its load. If the anchors yield, the 
lock is forced up to a height such that 
the air in the air chamber is expanded 
to equilibrium with the load, and a vol- 
ume of water equal in weight to the dif- 
ference between the load and its initial 
excess of buoyancy enters the air cham- 
ber. 

(5) The speed can be very great, be- 
cause air flows at high velocity with a 
slight head. 

(6) Working the locks in balance, by 
slight differences in weight, saving 95 per 
cent. of the water heretofore used, and 
avoiding heavy currents in the canal sec- 
tions, 
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_ (7) The water-trap valve for controll- 
ing the air conduit, 

(8) The powerful automatic leveling 
or synchronizing gearing, of construction 
cheap, such that the price per pound does 
not increase with increased power. 

(9) Dispensing with the dry-dock 
necessary in other types of lift lock and 
operating the locks directly in the lower 
level of the canal, in a pit; the pit in 
which the locks work being part of the 
lower level. 

Lah . . . 

(10) The substitution of steel, mainly in 
tension, for masonry in the lock struc- 
tures, 

(11) The substitution of elastic resist- 
ance for mere stability due to dead 
weight, and the consequent reduction of 
strains due to shock, so that they can be 
taken care of economically. é 

lhe principal elements of design are: 

(1) The locks, which float and work in 
a pit formed in the lower level, and are 
identical structures, each having an upper 
gated lock chamber for the vessels and 
water to float them, and a lower open- 
bottomed air chamber containing the 
compressed air on which they float. 

(2) Valve-controlled air conduits for 
transferring air from one lock to the 
other during translation. 

(3) Anchorages to restrain the super- 
buoyant elevated locks. 

(4) Guiding structures to prevent the 
locks from tilting sidewise. 

_ (5) Automatic leveling, parallel mo- 
tion, or synchronizing apparatus, to keep 
them from pitching endwise. 

(6) A pneumatic accumulator, which is 
connected with the elevated lock and 
maintains a constant working pressure 
therein, automatically compensating for 
changes in density and temperature of 
the adjacent atmosphere. 

There are other important elements 
connected with the locks, which, while 
desirable, are not absolutely essential, 
namely: 

(7) Hydraulic stops and accumulator- 
intensifier, by which the elevated lock can 
be perfectly controlled and adjusted in 
position. 

(8) An interlocker, or sequence ma- 
chine, which orders the operations inci- 
dent to the motion of the locks, by means 
of valve-controlled compressed air trans- 
missions, 
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(9) Automatic stop machines, one 
geared to each lock, adjustable to vary- 
ing water levels, which prevent the locks 
from running away and automatically 
control the variations in depth of water 
when elevated. 

A recital of the -difficulties will aid in 
forming a clear conception of the motive 
and functions. A lock is the heaviest of 
engineering structures, carries per square 
foot a load greater than the load per run- 
ning foot of the heaviest railroad bridge, 
and is subject to tremendous and cumu- 
lative distorting forces, which necessi- 
tates that the structure be of simple type 
and extreme power, and automatically 
leveled and controlled by apparatus 
strong enough to beyond peradventure 
arrest distorting forces in their incipiency 
and annul their cumulative tendency. 

he locks are liable to be bumped and 
rammed’ and to have boats carry away 
the outboard gate and sink with the boat’s 
nose overhanging the end of the lock. 
A boat in this position, hali the length of 
the lock, or a boat of said length sunk 
in one end of the lock, would overload 
that end with a weight equal to the weight 
of the boat and cargo. The leveling, or 
synchronizing apparatus, must be power- 
ful enough to sustain this distorting ef- 
jort and distribute it, and, furthermore, it 
must be automatic, for were the least in- 
terval of time to intervene between the 
application of the distorting forces and 
the action of the leveling apparatus, the 
loaded end would pitch, the water would 
run off the opposite end and pile up in 
the loaded end, giving a cumulative ef- 
fect, combined with shock, which must 
inevitably destroy any non-automatic 
apparatus, how strong soever it might be, 
and ruin the lock. 


Description of the Lock Structures. 


The lock structures are identical. The 
lower part is an open-bottomed air 
chamber, the roof of which forms the 
floor of the gated lock chamber. 

The air chamber is formed in eight 
bays, to avoid beam strains and framing 
in the side walls, which are segments of 
cylinders tied transversely at the points of 
intersection. The cylindrical segments 
do not quite meet, being united by longi- 
tudinal plates, and the ties are in double 
lines, so that by lacing them together 
stiff transverse strut members can_ be 
formed where desired. Strut members 
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are so formed at the bottom and at two 
intermediate horizontal planes, where 
chord plates are united with the walls, so 
that the entire chamber is a huge box 
girder. In its normal uses the walls and 
cross-ties are subject to tension only, and 
are in equilibrium, not tending to ch: inge 
their form, but accidental extraneous 
forces may tend to cause compressive 
strains, which the structure will sust: Lin, 

The roof of the air chamber, which 
also forms the floor of the lock chamber, 
is framed on heavy plate girders. 

The rpg rg pressure on the side 
walls of the lock chamber is sustained 
by brackets; those on opposite sides being 
tied by the floor plates. 

The gates are crescent-shaped box gir- 
ders, moving orbitally on a wheel, and 
when open lie out of the way in segmen- 
tal side pockets. 

The seating faces are 
the vertical axes about 
move orbitally. 

The gate-opening engines have each a 
cylinder 14 inches bore, 8 feet stroke, the 
piston moved by compressed air, the 
piston rod carrying a cut steel rack, 4 
inches pitch, 7 inches face, which meshes 
with and turns a pinion keyed to one end 
of a shaft, on the other end of which is a 
sprocket wheel geared by a Yale & 
Towne 9-16-inch chain to a_ sprocket 
wheel on a vertical shaft. secured in bear- 
ings on the gate post. This driving shaft 
has spur pinions at top and bottom, which 
mesh with pin-wheel segments on_ the 
gate. When the piston moves, the con 
nected rack turns the shaits and pinions 
and operates the gate. 

The gate is re by a flotation 
chamber, which floats 74 per cent. of its 
weight, leaving 26 per cent. on the wheel 
to give stability. The air which fills the 
flotation chamber is constantly renewed, 
so that the gate will not get logy. 

The gates which are liable to be 
ramined contain elastic trusses, with a 
yield of 10 inches, which cushion the 
blow and deliver it to the gate 
that ramming has no effect on the gate 
itself until the elastic trusses are broken. 

The gate openings are slightly wider 
than the locks, so that the jambs are not 
liable to ramming, being protected by the 
gui ird timbering on the lock walls, which 
is as elastic as possible, to that end being 
supported in the centers of the plates on 
rubber cushions, so that the effect of 
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impact is distributed over a number of 
brackets and lessened by the elasticity of 
the guard timbering, its rubber supports 
and the plates. 

When the lock is elevated, as afore- 
said, it is superbuoyant, having an excess 
lift exceeding the accidental increase of 
load which might occur through the sink- 
ing of a loaded boat, and this excess lift 
is restrained by anchors, which are. steel 
plates secured to’the bed rock, and en- 
cased in asphaltic concrete piers. On 
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Leveling, or 
Apparatus. 


Synchronizing 


During the years which have been de- 
voted to developing the pneumatic lock, 
many different types of leveling appara- 
tus were considered and more or less 
worked out, but were all prohibitive in 
cost, especially on a large scale. -The 
characteristic features of that adopted are 
that it is always in action; has only roll- 
ing friction, normally sustains only its 
own weight, has the minimum wear and 
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fixed racks of the leveling apparatus. 


These are disposed in four transverse 
lines at the end and alternate intermediate 
intersections of the bays. 

When the ascending lock comes to rest, 
its momentum is absorbed without shock, 
by hydraulic stops swiveled on the an- 
chorages, with which the elevated lock 
engages, by brackets armed with timber 
contact pieces, which are readily movable, 
to allow the lock to be raised clear of 
the water for painting and repairs. 


abundant end clearance, which prevents 
binding and temperature strains. It can 
be made of any power, and the larger it 
is made, the less will be its cost per 
pound. It does not require nice work- 
manship, or careful adjustment. It is 
what engineers call a “brute.” 

Its elements are vertical racks securely 
anchored to terra firma, parallel racks 
built integral with the lock; hollow riv- 
eted steel, rolling shafts parallel with the 
locks and carrying pinions which mesh 
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with the opposite parallel racks on the 
lock and on terra firma, the shaft having 
no bearings, but hanging upon its en- 
gaged teeth. When the locks move, the 
shafts roll between the racks and tra- 
verse one-half the stroke of the lock. 
The preferred form of rack is the lad- 
der type, with pin teeth. Small lock 
pinions may be cast. For large locks 
they must be built up of rolled steel, the 
core a forged drum, the blanks rolled 
steel rings with involute cut teeth. Such 
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inches of metal in the teeth being in ac- 
tion. 

The outside rack stringers are 15-inch 
channels, with inch webs, and the teeth 
6-inch pins, riveted in. 

Air Conduits. 


The air main is 13 feet in diameter, and 
will transfer the entire air charge from 
lock to lock in one minute, with 330 tons 
surcharge in one lock, 

The connection with each lock is by 
two open-ended standpipes, 1o feet diam- 
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a gearing would give undue wear, were 
it always subject to maximum working 
pressures, but for a lock it is, perhaps, the 
ideal form, as normally the teeth carry 
only the weight of the shafts; the maxi- 
mum pressures, due to accidental unequal 
loading, being infrequent. In the Lock- 
port locks the shafts are 4 feet in diam- 
eter, made of inch plate. 

The pinions are double, cut on rolled 
blanks, 6 inches thick, the involute teeth 
16 inches pitch, 60 square inch section at 
pitch line, 16 pinions and 960 square 
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AIR VALVES 


eter, which extend from the bottom of 
the lock pit considerably above the water 
surface, under hoods formed in the lock 
body. From their ends rock-cut tunnels 
run to the risers, which connect with the 
main valve. 

The main valve is a “U” bend, pro- 
vided with water inlet and drain pipes, 
so that the bend may be trapped with 
water and untrapped to shut off or per- 
mit the How of the air. 

The water-supply and drainage to and 
from the valve is controlled by pneumatic 
weirs, which are the reverse in principle 
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of the air valves. A water-feed pipe ex- 
tends from the upper level of the canal to 
the lower part of the main valve, and is 
formed like an $, with upper and lower 
bends. A similarly formed drain con- 
nects to the bottom of the main valve, 
rises to an upper bend and descends into 
and is sealed in the water of the lower level. 

Air-supply pipes lead from the upper 
bends of the said water-feed and drain 
pipes to a 6-inch double-acting air valve, 
which is part of the interlocking machine 
in the operators house. When this 
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ek 


ure into the weir of the drain and to 
“waste” air from the weir of the feed. 
The air escapes from the feed weir and 
permits water to flow from the upper 
level into the main valve and seal it, and 
such water seal is prevented from escap- 
ing by the air-trap in the upper bend or 
weir of the drain. 

Similar valves, 4 feet in diameter, open 
into the legs of the main valve and con- 
nect by a 4-foot main with a pneumatic 
accumulator, which may be thereby con- 
nected with or cut off from either lock. 
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6-inch air valve is moved to “feed” the air 
to the weir of the water-feed, and to 
“waste” the air of the drain weir, the 
air pressure enters the upper bend of the 
feed and seals it against the passage of 
water; at the same time the air pressure 
wastes from the upper bend of the drain 
and the water drains out of the main 
valve, opening it to the passage of the 
air. 

When it is desired to close the main 
valve, the 6-inch air valve at the inter- 
locker is moved to “feed” the air press- 





Later Feed 


DIAGRAM SHOWING 
AIR VALVES 


Pneumatic Accumulator. 


The pneumatic accumulator is a cylin- 
drical bell, or open-bottomed air tank, 
having an upper weight chamber filled 
with water, and gives a constant working 
air pressure. When a lock is elevated it 
is immediately connected with the accu- 
mulator, which maintains a _ constant 
working pressure and automatically com- 
pensates for varying density and tem- 
perature in the adjacent atmosphere, 
which would otherwise vary the working 
pressure. 
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Interlocking Apparatus. 


In order to prevent the operator from 
making mistakes, all the operations 
necessary to translate the locks are con- 
trolled by an interlocking apparatus, or 


sequence machine. This machine has 
five levers, on vertical interlocked stems, 
which are geared to horizontal shafts 


carrying cranks directly connected with 
the stems of air valves, so that when the 
operator swings a lever he directly oper- 
ates an air valve, and at the same time 
locks the lever behind him and unlocks 
the lever in advance, in order of sequence. 

All the transmissions are by compressed 
air, and are controlled by the aforesaid 
valves of the interlocker, and critical mo- 
tions are further controlled by stops 
operated by compressed air piped to 
them from valves at the gate posts, so 
that if any gate be off its seat the appar- 
atus is firmly locked and cannot be 
moved until each and every gate is prop- 
erly seated. 

The interlocker is in a three-story oper- 
ator’s house, all the valves and pipes 
being in the lower, the operating story 
containing only the levers and the table 
which carries them. 

The tubular valves have balanced 
spools, cup-leather packings and bronze- 
lined shells. 


Automatic Stopping Machines. 


The automatic stop machines prevent 
the locks from rising too high, or run- 
ning away, and control the amount of 
surcharge taken on the elevated lock, 
which is the working force of the sys- 
tem. To this end they control the hy- 
draulic valves of the hydraulic stops. 

Because air is elastic, the motions of 
the ascending and descending locks are 
not exactly synchronous, the ascending 
locking leading the descending lock. 
Therefore, stop machines are independent 
for each lock. They operate only when 
the lock is in the upper limit of its stroke, 
and are adjustable to compensate for 
varying heights of water in the upper 
level. 

Each lock operates its machine by chaiz 
gearing turning its main shaft, which 
carries a drum having a_ differential 
thread, one end being of tI-inch pitch, 
the other 36-inch pitch, the latter cut in 
an enlarged part, the slow thread being 
idle, merely keeping the parts in mesh 
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while it is not desired that the lock should 
function the machine. 

The thread moves a sliding bar, which 
has on one face a differential tooth mesh- 
ing with the thread of the drum, and on 
the other an operating face, consisting 
in a rack and plain guiding surfaces coin- 
cident with the pitch lines of the rack. 
Kngaged with this bar is a pinion seg- 
ment, having a toothed portion and plane 
faces tangent to the pitch circle. 

During the greater part of the lock 
stroke the differential tooth meshes with 
the slow thread on the drum, the plain 
faces of the bar and segment engage, and 
the machine does not function. When 
the lock approaches the upper limit of 
its stroke, the differential tooth meshes 
with the quick thread, the rack meshes 
with the toothed portion of the segment, 
and the machine functions; the shaft 
carrying the segment being connected 
with a parallel crank shaft by double 
gearing, the gears on the crank shaft 
being loose and rotating it by ratchet 
gearing, so that it is always turned in the 
same direction, whichever way the seg- 
ment may be rotated. One end of the 
crank shaft connects by a crank and link 
with the main hydraulic valve. The other 
connects with a positive differential crank 
motion directly actuated by compressed 
air from the interlocker, and such that 
dead centers are avoided and the slip of 
the valve is taken up twice during the 
complete cycle. The lock opens and 
closes the hydraulic valve by rotating the 
segment. The operator opens the said 
valve, takes up slip, and brings it to a 
fixed position by admitting compressed 
air to a piston of the differential appar- 
atus, which is so geared that when the 
differential crank rotates 144°, the valve 
crank rotates 210°, and when the lock ro- 
tates the valve crank 150°, completing its 
revolution, the differential is rotated 216°, 
and completes its revolution. 


Hydraulic Accumulator Intensifier. 


This machine gives the operator perfect 
control of the elevated lock. It is so de- 
signed that by operating a valve it will 
give either a higher or lower working 
pressure. When the lower pressure is 
admitted to the hydraulic stops, the lock 
will 1etract the stops and raise the accu- 
mulator weight. When the higher press- 
ure is admitted to the stops, they will 
force down the lock. 
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The weight is a tubular concrete block, 
with an annular water tank for increasing 


the load. The frame is central in the 
well of the weight and sustains the hy- 
draulic members, which are a lower 
20-inch cylinder, a 20-inch ram carrying 
the weight and bored to form the cylin- 
der for an upper 11%4-inch ram worxing 
therein. 
The two cylinders are connected by a 
valve-controlled pipe. When the valve is 
closed, all of the water expelled from the 
20-inch ram is piped to tie hydraulic 
stops, the pressure being 1,086 pounds. 
When the valve is open, one-thira of tie 
water expelled from the 29-inch cyiinder 
goes inte the 11%-inch cylind2r anc in. 
tensifes tlhe pressure, raising it t) 1,623 
pouncs. 
This is an example of work equivalent. 
The work done is the descent of the ac- 
cumulator weight. If all of this work 
goes into the stops, their work collect- 
ively is equal to the volume swept 
through by the accumulator ram at low 
pressure. If but two-thirds of the water 
passes to the stops, and one-third goes to 
the intensifier, it is evident that the same 
work must be done by the stops in a 
stroke two-thirds of the stroke of the 
weight, and, therefore, the pressure must 
be increased one-half. 
The machine is also a mechanical proof 
of the mathematical summation of series. 
In the case given the intensifier ram is 
practically one-third the area of the ac- 
cumulator ram. Therefore, when the 
valve is opened, the pressure in the 
accumulator cylinder reacts through the 
intensifier cylinder and raises the press- 
ure in the accumulator one-third. This 
one-third reacting in the same manner, 
raises it one-ninth. The one-ninth in- 
crease raises it one-twenty-seventh, which 
raises it one-eighty-first, which raises it 
one-two-hundred-and-forty-third, and so 
on to summation: 
I I I I I 
—+—+4+—+—+- + 
; oe wW 81 243 

et cetera, the sum of which is one-half. 





Operator’s Control of the Elevated Lock. 


Swelling the Boats In and Out.—Ex- 
perience proves that the entry and exit of 
boats to and from locks is much easier if 
water flows with the boats. Therefore, 
the ascending lo¢k holds a depth of water 
considerably exceeding the least working 
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draft, and when it approaches the upper 
limit of its stroke is automatically 
stopped, with the water in the lock cham- 
ber on a level with that in the aqueduct, 
so that as soon as the space between the 
adjacent lock and aqueduct gates is filled 
with water the said gates can be opened, 
without adjusting water levels, thus mak- 
ing a great saving in time. A further 
saving is made by swelling the boat out 
into the aqueduct. To do this, the oper- 
ator moves a lever at the interlocker, 
which opens the main hydraulic valve, 
the intensifier valve being at such time 
closed, whereupon the lock retracts the 
hydraulic stops, rises and discharges its 
surplus water into the aqueduct, swelling 
the boat out, the upward motion of the 
lock being properly automatically ar- 
rested by the automatic stop machine. 
As the boat which is to be locked down 
enters the lock, the operator swings a 
lever in the interlocker, which simul- 
taneously opens the hydraulic valve and 
the intensifier valve, bringing the inten- 
sifier into action, the hydraulic stops forc- 
ing down the lock, which takes on a sur- 
charge of water, which swells in the boat, 
the downward motion being properly 
automatically stopped. If now the gates 
be closed, the elevated lock is ready for 
its traverse. 
Automatic Control of the Depressed Lock, 


In order to avoid nicety of adjustment 
and loss of time in connecting the de- 
pressed lock with the lower level, said 
lock founders until its downward motion 
is arrested and cushioned by the floating 
power of the cushion chambers at the 
sides of the lock chambers. There are 
longitudinal flotation chambers beneath 
the cushion chambers, from which the air 
is discharged as the lock is immersed, so 
that the lock may founder; after which 
both gates are opened, so that water can 
come in behind the boat, as it is drawn 
out, giving it free motion. 

The lock descended surcharged with 
water and now contains a maximum draft. 
In order to ascend, it must be lightened. 
For this purpose there are vertical long 
flotation pipes, of small cross-section, 
which, when the lock is elevated, com- 
municate with the atmosphere and take 
in a charge of air at atmospheric press- 
ure. As the lock descends this air is 
held and compressed, its pressure being a 
maximum and its flotation a minimum 
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when the lock is in its lowest position; 
at which time valves are automatically 
opened, permitting this air to rise from 
the narrow vertical pipes to the long hori- 
zontal flotation chambers. As it rises, 
the water pressure on it diminishes and 
it expands to nearly atmospheric pressure 
and regains its original volume and maxi- 
mum floating power, automatically in- 
creasing the flotation of the lock so that 
it floats with just the desired depth over 
the sill. 

The minimum draft is 12 feet. Draft 
ready to ascend, 12 feet 6 inches. After 
the lock is elevated and connected with 
the aqueduct, it rises 6 inches, expels this 
surplus into the aqueduct, swells out the 
boat, and has its minimum draft over the 
sill. To take in the surcharge of water 
and swell in the descending boat, the lock 
is forced down 18 inches and descends 
with 13 feet 6 inches over the sill. 


Automatic Increase and Equating of Air 
Pressure. 


While the lock is moving, it is obvious 
that the air pressure cannot vary greatly 
from the pressure which would be in ex- 
act equilibrium with the load. If the 
walls of the chamber were parallel, the 
working margin of excess pressure must 
be greater, because the pressure of equi- 
librium would necessarily increase as the 
lock rose and the immersed portion of its 
walls became less; therefore, the locks 
are equated, so that the working pressure 
or pressure of equilibrium is constant, the 
sides being splayed, so that the projected 
area against which the pressure acts in- 
creases in a constant ratio from the up- 
per towards the lower portion of the air 
chamber, with the decreased immersion 
of the walls. 

When the elevated lock is arrested by 
the stops, it is necessary for its safe use 
that the air pressure and the flotation be 
increased some 30 per cent. This is done 
automatically by the descending lock. 

The horizontal area of the air chamber 
is considerably larger than the floor of 
the lock chamber, such excess equaling 
the sums of the areas of the horizontal 
segmental projections of the air chamber 
beyond the line of the lock chamber. 
When the lock is elevated, there is no 
water on these plates, but as the lock de- 
scends they become immersed, and the 
weight of water upon them is necessarily 
carried by the air charge, the pressure of 
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which is thus increased and becomes a 
maximum when the lock is at its lowest 
position; and this automatic increase of 
pressure is transmitted to the elevated 
lock, and there acts on the larger press- 
ure surface at the lock bottom, and thus 
automatically provides the excess of buody- 
ancy necessary to safe use. 


Elastic Retainer for Elevated Lock. 


While the lock is moving it is not sub- 
ject to disturbing forces, except that of 
the wind, but when it is elevated and con- 
nected with the aqueduct, the unbalanced 
hydrostatic pressure tends to force the 
lock away and break the joint; and be- 
cause boats might ram the outboard lock 
gate, it is necessary that the connection 
have flexibility to cushion the blow. 
These ends are compassed by tension re- 
tainers, which are I-bar cables, 220 feet 
long, hanging in catenaries, anchored at 
one end to the bed rock, at the other re- 
taining the hydrostatic pressure in the 
end of the aqueduct, or in the lock when 
connected, the connection being retain- 
ing wheels, 12 inches thick, 5 feet diam- 
eter, with 15-inch journals, adjustable in 
bearings formed in the end frames of the 
retainers, the wheels engaging shoulders 
on the lock, which are runways planed on 
heavy steel castings, riveted into and 
forming flanges of the portal columns of 
the lock body. A blow will pull the 
cables into flatter curves, the endwise 
motion cushioning the shock. 

The joint is made water-tight by a 
dilatable rubber tube, secured to the 
aqueduct face, and seating at any point 
on a flat timber apron provided on the 
adjacent end of the lock. The tube is 
cured flat, and remains so when deflated. 
To make a joint, it is inflated by com- 
pressed air admitted from a valve of the 
interlocker. The space between the gates 
is flooded and emptied through pipes con- 
trolled by pneumatic weirs, which, in 
turn, are controlled by air pipes leading 
to valves at the interlocker. 


Power Plant. 


There is a 36-inch double-balance tur- 
bine, belted to a duplex air compressor, 
to a four-cylinder, high-pressure hydrau- 
lic pump, and to a dynamo for lighting. 
Also a high-pressure air tank, and a tank 
for the hydraulic supply, it being intend- 
ed to operate the hydraulic apparatus 
with 500° test petroleum. 
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Aqueduct. 


The necessity of operating the old locks 
while the new ones were being built com- 
pelled the use of an aqueduct, 393 feet 
long, to connect them with the upper 
level. This aqueduct is so designed that 
the strains due to the static load oppose 
and cushion the strains induced by colli- 
sion of vessels using the aqueduct. This 
principle develops the full elastic quality 
of the steel, makes the sides four times 
as flexible, and the flange strains less than 
one-eighth as great as those obtaining in 
aqueducts heretofore designed; the build- 
ers of which apparently ignored the de- 
structive effect of shocks or assumed that 
the boats could be drilled so as not to 
collide. 

Instructures of the old type the flange 
strains in the frames are due to the sum 
of the static and shock moments, and the 
elastic cushioning movement of the side 
walls is that due to the variation in the 
one kind of strain, for example, tension, 
to which the flange is subjected. In the 
design exhibited, the flange strains are 
equal to one-half the difference between 
the static and shock moments, and re- 
verse from tension to compression, or 
vice versa, so that the elastic movement 
is four times as great, the greatest which 
the metal is susceptible of without in- 
jury. 

General Principle of Construction. 


The floor is not framed, but suspend- 
ed at the edges, and the weight thereon 
exerts an inward pull on the frames in 
opposition to the hydrostatic pressure on 
the sides. By suitably proportioning the 
parts, these forces can be given any de- 
sired ratio. The inward moment of the 
floor exceeds the sum of the outward 
moments, and induces compression in 
the upper and inner flanges, and tension 
in the outer and lower flanges belew the 
floor line. When a boat strikes the side, 
the stresses are reversed. 

This particular design could not be ap- 
plied to the end bays, where the gates are 
located. ‘Therefore, the principles were 
applied in a different manner, the flat floor 
being carried by transverse girders spliced 
to the side walls, which are framed as 
girders and connected to the inner verti- 
cal flanges of the frames which are sus- 
pended from their outer flanges on links 
and pins, so that under the static load the 
outer and under flange is in tension, and 


the upper and inner flange in compres- 
sion. When the boat strikes one side, its 
shock is cushioned by the elasticity of the 
entire frame, and before it can have a 
destructive effect, it must reverse the 
strains in both flanges, swing the end of 
the aqueduct to one side and somewhat 
raise it. This design can be made much 
more effective with an equal weight than 
that adopted for the intermediate bays, 
because the shock is cushioned by the 
elasticity of the entire frame, whereas the 
other design cushions by the elasticity of 
half the frame. 

As the designs for the aqueducts have 
been very materially improved since this 
address was delivered, the reader is re- 
ferred, for full information concerning 
them, to U. S. patents 621,470, of March 
21, and 626,321, of June 6, 1900, issued 
to the author. 

While every precaution has been taken 
in the design to prepare the structure 
safely to resist a maximum shock, the in- 
terior of the aqueduct is protected with 
elastic timber guards, which, if they be 
properly maintained, will absorb the 
greater part of the shocks without much 
strain to the structure. But, obviously, 
a structure which may be put into the 
keeping of incompetent men, appointed 
for political purposes without regard to 
their fitness, must be so designed that no 
fool can cripple it, so that it might be 
wrecked by improper use. Therefore, 
the aqueduct is designed with such great 
care, and is much more costly than would 
be desirable were it owned and operated 
by a private corporation, which would 
exercise reasonable care in its use and 
maintenance. The same is also true of 
the locks. 


How the Locks Work. 


The depressed lock floats and requires 
no care. ‘The elevated lock is connected 
with the pneumatic accumulator, and the 
air pressure in it is 8% pounds per square 
inch, which expels from it a weight of 
water 30 per cent. greater than the weight 
of the loaded lock, giving it the excess 
buoyancy necessary to its safe use; said 
excess buoyancy being restrained by the 
anchors. When the elevated lock first 
ascended, it engaged with the retainer the 
joint was packed by inflating the rubber 
pipe, the space between the lock and 
aqueduct gates was flooded with water, 
the gates were opened, the boat was 
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swelled out into the aqueduct, to accom- 
plish which the hydraulic valve control- 
ling the stops was opened and the lock 
retracted them and raised 6 inches. As 
the descending boat entered the lock, the 
intensifier was brought into action, the 
lock was forced down 18 inches and took 
on its surcharge of water, swelling in the 
boat, such lock motions being automatic- 
ow Pressure in Ascending Lock, 


High in Descending. 
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neous load of water on the projecting 
horizontal segmental plates at the tops of 
the air chambers. This function con- 
tinues until the air in the elevated lock 
has expanded to less than equilibrium 
with the weight thereof, so that the ele- 
vated lock can descend, at which time the 
depressed lock has been raised so high 
and the extraneous load thereof so de- 
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Vertical ordinates read stroke in feet. Abscissas read feet of water pressure, or ‘‘ head”’ on air charge, in 
Figs. rand 2; and in Fig. 7 read 100,000 of cubic feet of compressed air as distributed between the two locks 
during their cycle, the central ordinate indicating the position of the valve and the adjacent rectangles the 
conduits. In /Yg.7 the stroke of the descending lock reads downwardly, with the motion; in /7gs. 2and ? 





all strokes read upwardly so as to show relatively coincident conditions in the two locks. 


ally stopped by the stop machine. The 
gates of the depressed lock, and the ad- 
jacent gates of the elevated lock and 
aqueduct can now be closed, and the 
space between them drained. The accu- 
mulator valves are now closed, the main 
valve is opened, and the air expands from 
the elevated lock into the depressed lock, 
raising it and at the same time lighten- 
ing it as it rises, by reducing the extra- 


creased, that the pressure of equilibrium 
therein is less than in the elevated lock, 
from which time the depressed lock as- 
cends until it is fully elevated and is 
brought to rest by the hydraulic stops, 
and the elevated lock descends until the 
segmental plates at the tops of the air 
chambers are immersed and begin to take 
on the extraneous load, which increases 
as the lock descends, and the plates are 
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immersed to greater and greater depth, 
such extraneous load and the air pressure 
becoming maximum when the lock has 
descended to its lowest position. This 
maximum pressure acts in the elevated 
lock at the large bottom portion thereof, 
and induces therein the excess buoyancy 
necessary for its safe use. The main 
valve is then closed, and the accumulator 
valve opened, connecting the accumulator 
with the elevated lock, which can then be 
connected with the aqueduct. Both gates 
of the depressed lock are then opened, 
which is thereafter automatically floated 
to a higher position relatively to the sur- 
face of the water of the lower level, in 
which it floats, so as to contain the draft 
of water with which it should ascend. 

The pneumatic lock will wholly change 
the conditions of canal construction. 
Heretofore, the range of usefulness and 
the location of canals have been limited 
by the water supply available for feeding 
the locks from the summit level, and it 
has been necessary to maintain the water 
level within narrow limits; and the large 
amount of water and the heavy currents 
necessary in locking have necessitated a 
constantly running supply and spill ways 
for the escape of such supply, when the 
locks were not operated. The small lift 
of the Leonardo locks necessitated the 
selection of gentle slopes for the lock 
sites, which, in many cases, involves soft 
foundations. In canals planned with 
pneumatic locks, the most economical 
plan will be to make the levels as long 
and the locks as high and few in number 
as possible. Guard locks and the waste 
of water can be entirely dispensed with, 
and the summit level can be utilized for 
storage, its banks being high enough to 
contain the highest and its bottom low 
enough to give the desired draft at the 
lowest water, the variation being taken up 
at the lock. In most canals the heavy 
tonnage is one way, and down hill. In 
such cases the descending tonnage will 
not only operate the lock, but also lift 
water to the summit level. It will be seen 
thaf the first cost of canals and their de- 
mands on the water-supply are reduced 
to a minimum. Application of steel to 


the locks reduces their cost of installa- 
operation 


tion, and maintenance as 
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greatly as it has reduced such costs in 
other engineering structures. The state 
authorities estimate that the saving in 
wages at Lockport will exceed interest on 
the entire cost, and at Cohoes such say- 
ing will be double the interest on the 
cost of installation, so that building the 
Cohoes locks will save an actual profit. 
In ship canal locks the saving will be in 
ratio increasing with their size. 
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Speeds an ” Auto” with Liquid Air. 





Liquid air is having a practical test in 
propelling an automobile. Recently a 
public test was given to some newspaper 
representatives at the plant of the Trip- 
ler Liquid Air Co., New York. A gallon 
of the queer liquid was poured into a 
tank, the aperture through which it had 
poured was The gallon 
would carry the automobile seven miles, 
said G. A. Bobrick, chief chemical engi- 
neer for Professor 


been closed. 


Tripler’s liquid air 
company, who was at the lever. He gave 
Senator John P. Jones, of Nevada, and 
several others invited to the exhibition a 
ride of half a mile or so on the Boule- 
vard. 

Before exhibiting the automobile, Mr. 
Bobrick showed to representatives of 
New York’s big refrigerating campanies 
a miniature plant supposed to represent 
the liquid air equipment of a large hotel. 
His engine was on an ordinary table, 
much of the accompanying machinery 
was of glass, so that the working could be 
observed and explained to the lay mind. 
A gallon of air was used. The machinery 
was made to operate a refrigerating plant, 
an electric light and heating plant, to sup- 
ply power for everything that power is 
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needed jor in a hotel, and, finally, to con- 
sume the garbage and refuse with light- 
ning-like rapidity. 

When Mr. Bobrick brought out his 
automobile Mr. Tripler explained that it 
was merely an improvised affair to show 
tentatively what could be done without 
much preparation. The “works” had 
been removed from an ordinary gasoline 
automobile, and the liquid air apparatus 
put in its place. The latter consisted of 
two ten-gallon copper tubes, placed to- 
gether in the back part of the wagon bed, 
and another copper tank, forward, under- 
neath where the feet of the driver rest. 
These with the various pipes weighed only 
125 pounds, while to this must be added 
the weight of a small engine, that already 
in the automobile, 33 pounds. The gauges 
and other indicators used beiore were re- 
tained, since the air pressure is measured 
just as though it were steam. 

After the liquid air was poured into the 
receptacle there was a wait of about ten 
minutes while the pressure was coming 
up. Mr. Bobrick explained that if pres- 
sure was wanted in haste it could be se- 
cured by taking the vapor generated 
direct from the tank into which the ai, 
had been poured, but when there was no 
hurry the pressure came from the reser- 
voir or secondary tank, being that in the 
rear next to the main tank. The liquid 
air seethed, bubbled and smoked as it was 
poured into the tank, or, properly, the 
boiler, but when you put your fingers in 
Soon 


the boiler took a thick coating of snow, 


it they were frozen stiff in a jiffy. 


which covered also most of the pipes, 
suggesting that in travelling by air auto- 
mobile one always had a refrigerator with 
him to keep his provisions fresh. 

The automobile is controlled and other- 
wise operated as though steam or oil 
gases were being used, and it was noticed 
that the vehicle moved noiselessly as to its 


machinery, there being no thumping nor 


any of the other noises heard when some 
of the new-fangled wagons are in motion. 

That liquid air moves the automobile is 
not to be doubted; that it will be of prac- 
tical use in that field Professor Tripler 
said he was certain. 





Air Jets 

















We have received two interesting and 
valuable books from Norman W. Hen- 
ley & Co., publishers, 132 Nassau street, 
New York. 

The first relates to Horseless Vehicles, 
Automobiles and Motor Cycles operated 
by steam, hydro-carbon, electric and 
pneumatic motors. While we are only 
concerned in the last-mentioned, the 
whole book is one that covers the field 
in the usual thorough manner of Mr. 
Gardner D. Hiscox, M. E., who is well 
known to our readers. It has 459 pages, 
316 illustrations, is handsomely printed 
and bound and sells for $3.00. It contains 
a complete list of the manufacturers of 
these vehicles with addresses and patents. 

Book No. 2 is a practical treatise 
describing in every detail the actual build- 
ing of a gas engine, by Henry V. A. Par- 
sell and Arthur J. Weed. It is very fully 
illustrated and nearly 300 pages. Price 
$2.50. 





On June 30 last Mr. Edward N. Hur- 
ley, president of the Standard Pneumatic 
Tool Company, sailed for Europe for the 
purpose of establishing works in Germany 
and France, for European trade. © This 
company already has large works in 
Chippenham, near London, but the con- 
dition of trade on the Continent warrants 
the establishing of works in the countries 
mentioned. 

Mr. Hurley will be in attendance at the 
Paris Exposition, where there are two 
large exhibits of pneumatic tools and 











1013 


appliances of the “Standard” make. He 
will be absent for about two months. 





The General Electric Co. of Schenec- 
tady, N. Y., have adopted pneumatic 
hammers and other compressed air appli- 
ances in their works. An order was re- 
cently given to the Chicago Pneumatic 
Tool Company for several hammers. 





The new round house of the Chicago 
& Northwestern R. R. at Clinton, Iowa, 
is probably the largest in the world. A 
feature of the conveniences is the pneu- 


matic ash hoist, which was designed by 


the assistant superintendent of the road, 
Mr. G. R. Henderson. It is automatic 
so far as dumping of cinders and closing 
the pan lid is concerned, and it works 
very satisfactorily. 





Pipe bending machines operated by 
compressed air are being placed in many 
railroad shops throughout the country. 

In the Bloomington shops of the Chi- 
cago & Alton Railway there is a pneu 
matic bending machine that probably ex- 
cels anything yet made in this line. The 
former blocks and wheels can be in- 
stantly changed or adjusted and the bend- 
ing pressure can be applied to any extent 
needed as is desired. 

The King sandblast which has been 
adopted in several foundries is of very 
simple construction, consisting merely of 
a flexible hose and a receptacle for feed- 
ing the sand. 


“The Quarry,” of London, gives the 
following account of rock drilling con- 
tests held in Great Britain that will be 
read with interest in America: 

At the Oakeley Quarries, Festiniog, 
some interesting experiments were made 
with air and electric drills. Great inter- 
est was taken in the experiments, and 
they were witnessed by a large number 
of gentlemen who had been specially in- 
vited. The arrangements had been ex- 
cellently made, and were carried out with- 
out a hitch by Mr. Roberts, the quarry 
manager. Rock drills had been provided, 
to be driven by both powers, the borings 
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being made in rock of the same quality 
by both, for the purpose of ascertaining 
the comparative utility of air and elec- 
tricity as motive power for this work. 
The results are very interesting. In three 
hours and twenty-three minutes, with a 
24-inch drill, the electric apparatus bored 
a hole 5 ft. 10 in. in chest, while the air 


drill, under similar conditions, (bored 
exactly 9 ft. in two hours and ten min- 
utes. The electric apparatus, with a 


2-inch drill, bored through 8 ft. 7 in. of 
bastard slate in three hours twenty-three 
minutes, while the air apparatus, also 
using a 2-inch drill, bored through 5 it. 
10 in. of chest in one hour and 35 min- 
utes. It will therefore be seen that the 
boring power of the air drill is consider- 
ably greater than that of the electric ap- 
paratus. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions 

We request that the rules governing such corre- 
spondence will be observed, viz. all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


Compressed Air, New York. 

In our desire to promote the cause of 
your publication we should be glad to 
have you indicate the best location you 
can give us for a quarter page contract 
for one year at $50.00. Yours truly, 
The Westinghouse Companies Publish- 

ing Department. 

By W. M. Probasco. 


Pittsburg, Pa., June 18, 1900. 


Clinton, Mass., May 5, 
Editor of Compressed Air. 

Can you, or any of your readers, give 
me any information in regard to the air- 
injector as a means whereby high pres- 
sure air induces and compresses free air, 
at a low temperature? I have heard that 
such an instrument has been used, but 
have been unable to get hold of any par- 
ticulars concerning it. Its use has been 


1900. 
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suggested for the ventilation of tunnels, 
I think. Anything in regard to it, or any 
suggestions as to where I can get any 
such information will be thankfully re- 
ceived. 

F. W. Bateman. 


PATENTS GRANTED JUNE, 1900. 


Specially prepared for COMPRESSED AIR. 





651,741. — EXPLOSIVE LIQUID-AIR EN- 
GINE. James C. Anderson, Highland 
Park, Ill. Filed Dec. 9, 1899. 

An explosive-engine, a cylinder provided 
with a central exhaust-port, a reciprocating 
oscillating piston arranged within the cyl- 
inder and provided with diametric ports 
communicating with longitudinal passages 
extending to each end of said piston, a 
radial wing secured to the piston, a box- 
valve inclosing the radial wing, and pro- 
vided with a port on each side, a valve seat 
or box inclosing the valve-box and provided 
on each side with an explosive-chamber 
and ports leading from each chamber to 
the valve-box, means for introducing air 
and hydrocarbon into the explosion-cham- 
bers and alternately exploding the same, 
and means for transmitting the reciprocat- 
ing and oscillating movements of the piston 
to the rotarv driving-shaft, substantially as 
hereinbefore set forth. 
651,745.—METHOD OF MAKING COVERS 

FOR PNEUMAT:C TIRES. Thomas 

Caldwell, Bolton, and William Caldwell, 

Leigh, England, assignors to the Radax 

Pneumatic Tyre Company, Limited, War- 

rington, England. Original application 

filed July 18, 1898. Serial No, 686,298. 

The method of making a cover for a 
pneumatic tire, which consists in rendering 
a woven fabric, woven to the curve of the 
wheel, so far inextensible by stretching in 
a circular direction that the same when 
rubbered and made up will form a cover 
which holds itself securely on the rim un- 
der inflation. 
652,178.—APPARATUS FOR DRYING ATR. 

James Gayley, Pittsburg, Pa. Filed Nov. 

1, 1897. 

Apparatus for drying air comprising a 
cooling-chamber, means for cooling the 
same, means for drawing air from _ said 
chamber, and an inlet to said chamber less 
than sufficient to supply the draft of air 
from the chamber, whereby a rarefied con- 
dition of the air in the chamber is main- 
tained; substantially as described. 
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652,179.—AIR-DRYING PROCESS. 

Gayley, Pittsburg, Pa. 

tion filed Nov. 1, 1897. 
652,270. — PNEUMATIC-TRANSFER-TUBB 

SYSTEM. Walter A. Houghtaling, New 

Tor, Mh; FT. 
652,468.—AIR CLEANSING AND COOLING 

DEVICE. Joseph McCreery, Toledo, Ohio, 
652,537.—_-TERMINAL FOR PNEUMATIC 

STORE-SERVICE SYSTEM. Hugo W. 

Forslund, Chicago, Ill., assignor to the 

National Pneumatic Service Company, 

same place, 
652,559.—ATR-PUMP. Cicero M. Hobby, San 

Diego, Cal. Filed Aug. 1, 1899. 

A receptacle closed to the atmosphere and 
having a liquid-inlet, a valved air-inlet, a 
siphon connected with the receptacle and 
having its arch rising above the top of the 
receptacle, a pressure-cylinder at the bot- 
tom of the receptacle, an operating-piston 
in said pressure-cylinder, a valve-chamber 
interposed in the outlet-leg of the siphon, 
and a valve arranged to control the con- 
nection of said chamber with the siphon 
and connected with said operating-piston. 


James 
Original applica- 
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Westinghouse Air Brake Co., 
Pittsburg, Pa. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 


COMPRESSED 
AlR MOTORS 


FOR STREET, SUBURBAN AND ELEVATED RAILWAYS, 















































The above cut is of a 28 foot Compressed Air Motor Car hauling two trail 
cars in Chicago. 


COMPRESSED AIR CO., 


621 Broadway, - - NEW YORK. 
1032 Monadnock Block, - CHICAGO, ILL. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 


COMPRESSED 
AiR MOTORS 


FOR STREET, SUBURBAN AND ELEVATED RAILWAYS. 








COMPRESSED AIR MOTORS ARE 


Independent, under quick control, noiseless, of high efficiency, free from danger 
and all objectionable features. The most economical system in cost of installa- 
tion, operation and maintenance ever offered to street and other railways. 
Thoroughly tested, both Winter and Summer, and endcrsed by prominent 
engineers. 

Cars, in size and appearance, are the same as electric or cable cars, the 
floor being no higher from rail. No paying space occupied by the air storage 
or mechanism, all being placed under the car floor. 


RUN AT ANY SPEED DESIRED. 
OVERCOME GRADES AND SHARP CURVES EASILY. 
EQUIPPED WITH NOISELESS AIR BRAKES. 


Can be recharged with air in less than two minutes, and constructed to run 
any desired distance. Motors and entire load spring supported. Cars can be 
introduced one at a time on the track of any railway, steam, electric, cable or 
horse. Cars of this type performed a daily service of 81% miles each upon 
125th Street, New York City, for one complete year, during which time they 
ran 32,159 miles, and carried 188,854 cash fares, and are now, and have been 
since May 30, 1899, in operation on North Clark Street, Chicago. 

The Metropolitan Street Railway Company, on 28th and 29th Streets in 
New York City, during the last three months of 1898 operated the line by horse 
power, and during the corresponding period of 1899 by air, with the following 
comparative results : 


1898 18c 


(horse) (air) 
Number of cars employed, . . . . 16 15 
Car mileage perday, ...... 1310 1530 
Number of passengers carried,. . . 1,183,170 1,681,580 


In Chicago, where air cars were introduced for night service in place of 
horse cars, it has resulted in more than doubling the number of passengers 
carried during those hours, 
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The Only Piston Air Drills Made 


THAT HAVE DOUBLE-BALANCED PISTON 
VALVES THAT CUT-OFF AT 5/8 OF THE 
FULL STROKE ARE THE 


“LITTLE GIANT.” 
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They use fifty 
per cent. less 
air and do far 
more work 
than rotary or 
any othertype 
of air drill. 
Sent on trial 

anywhere, and 
express charges 
paid both ways 
if not satisfac- 
tory. 


Simple in 


Construction. 


Light in Weight. 


Made in all Sizes. 


Adapted for all 
Classes of Work. 


STANDARD PNEUMATIC TOOL COMPANY, 


Manufacturers of Pneumatic Drills, Hammers, Flue Rolling, 
Reaming, Tapping and Boring Machines, Blow-off Cocks, 
and all kinds of Air Tools and Appliances, 


MARQUETTE BLDG., 1441 BROADWAY, 
CHICAGO. NEW YORK, 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 


ty 


Makes it a specialty to sell 
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Pneumatic Tools and Appliances 
and 


Compressed Air Machinery in General, 








in Europe. 


American Manufacturers of 
FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes | 


FOR GASES, COMPRESSED AIR, ETC., 
UNDER HIGH FRESSURE. 


SSSA 
















In lengths up to 24 feet. 


Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 





Representative : 
Tested and approved by the 


highest authorities and Gov- , 
ernments of Europe and Ch G Eck 
America. as. + stein, 


Each Tube is carefully tested, 
anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


« same. 
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COMPRESSED AIR. 


Hi. GLAENZER & PERREAUD, 


Mechanical Engineers, 


1, Avenue de la Republique, 
& 61, Rue de Malte. 
TELEGRAMS: - A. B. C. 4TH Eo. 
“BLAKENILES,"’ PARIS. LIEBER'S 
“PARIS."' (FRANCE.) OR Al's CODES. 
INGENIEURS-CONSEILS POUR INSTALLATIONS D’AIR COMPRIM £& 


AGENTS EXCLUSIFS DE 
Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’'AIR AUTOMATIQUES A VAPEUR & A COURROIE 
VERINS PNEUMATIQUES. 


Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 


“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 


























Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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Chicago Pneumatic Tool Co. 
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Pneumatic Holder-on and Long Stroke Hammer driving rivets on steel cars. The 
most powerful Pneumatic Hammer made, weighs 14 pounds, 
and will drive 11{ inch rivets. 


PNEUMATIC _ FOR ALL PURPOSES 
Sent on trial subject to approval. 
eece TOO LS Send for book and read what large Railroads, 
Shipyards and Manufacturers say of our Tools. 


New York Offices: 95 LIBERTY STREET, N. Y. 
General Offices: MONADNOCK BLOCK, CHICAGO. 
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BULLOCK | 


DIAMOND 
DRILLS 


FOR 


J. S. THURMAN, 


CONSULTING 
PROSPECTING. Mecwanicat 
ENGINEER, 
4 ; DESIGNER 
Twenty Styles and Sizes. Surface and | yey eeu 
Underground. Hand Power, Horse SPECIALTIES, 


Power, Steam, Air and Electricity. 


6 Lincoin Trust Buitoina, 
, ST. LOUIS, MO, 


CAPACITY FROM 350 FT. TO 6,500 FT. 5 


U 


CSS 


‘ 


CHICAGO, U. S. A. Visivivivielelei¥iy, yo 
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| M. C, BULLOCK MFG, CO,, 
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We're making a Specialty of 


Filling the foundryman’s wants. We're making a specialty of doing this 
neatly, quickly, and in a way that puts money in his pocket. 

We don’t undertake any job belonging to the iceman. We don’t know 
anything about cutlery. We couldn’t write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- 
ence is very limited in setting saws. 

We leave all those lines to the journals that ‘‘covereth the whole earth.’ 

We don't know it all and we don’t try to do it all. 

We have ‘‘ boiled down’ and concentrated all our “know how” to the 
formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries. Nothing but foundries mind you, 

Everyone has paid for his meal ticket too. Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us. 

Let us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

It will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain. 


THE FOUNDRY, 


Dinas, *~° * ~ * RCAIGAN. 
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} Artesian and Oil Well Casing 
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Write for 
Catalogue “‘ E.’’ 
It is yours 

for the 

asking, 





Branch Offices: ; ang 








Julian L. Yale & Co. 


Photographic reproduction of actual 
tests of HELBY COLD DRAWN 
SEAMLESS STEEL ‘TUBING. 
These tests were made cold, and the 
tubing did not exhibit the slightest sign 
of fracture. Its wanted ductility 
and great strength make it the ideal 
tubing for high pressure compressed 
air, or for any purpose where the 
utmost degree of strength is required, 


SHELBY 
STEEL TUBE 
COMPANY. 


GENERAL SALES 
OFFICE: 


American Trust 
Building, 
Cleveland, Ohio. 


Chicago, $35 Lake St. 3 PE Lynn, Port Huron, Mich. 
? 


ookery Bidg., Chicago. 
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CORNELL & UNDERHILL 


4 
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Wrought and Cast Iron Pipe 
Boiler Tubes 


Iron and Brass Fittings 
Valves and Cocks 

Gate Valve and Hydrants 
Freight, Mine and DumpCars $ 
Portable Track and Switches 
CarWheelsof every description { 


13 GOLD STREET. 


TELEPHONES, 


CABLE ADDRESS, ' 
FRANKLIN 2032-2033, ‘' CUBE,’’ NEW YORK. 
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- Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 


AND TANKS € 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 


: 
3 
| 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 


o————_ PHILADELPHIA. 
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EDRICK @ AYER Co., 
PHILADELPHIA 
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COMPRESSORS 


There Compressors will con press more air 
at less cost iban any other make, requiring no 
attention other than oiling ; entirely automatic 
in actiou, stopping and starting as air is re- 
quired. Specially adapted for foundry use. 
Can be run in series; if so, no stoppage 
possible. 

SAR COMPRESSED AIR 
37" 

7 - RIVETERS,HOISTS, 

CRANES anv OTHER 


TOOLS. 
Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acents, 
85, 87, 89 LIBERTY ST., N. Y. 
22 SO. CANAL ST., CHICAGO, ILL. ) 
PARK BLDG., PITTSBURGH, PA. . 
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26 SO. WATER ST., CLEVELAND, 0 


RR RR ee a a Ra a a ak a a a Re ee 


WHEELER CONDENSER & ENGINEERING CO. 


: 
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NEW YORK. 
SURFACE 
For CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY — 
Circulating 
SERVICE. Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 





aashh asta Arnal aid 





COMPRESSED AIR. II 


3 


The Stearns-Roger Manufacturing Compand, 





3 CONSTRUCTING ENGINEERS. 
3 Chlorination Mills, Electric Plants_ = a | 
3 ~__ Compressed Air Plants of any capacity. | 
3 : E 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


= 
. . . . Ee 
Patented in the United States and Foreign Countries. 3 
“These Rolls have been running very satisfactorily and appear to us to be unquestionably 3 
the best type of roll yet devised. General Manager, 
MOLLIE Gipson & A, J. MILLS, Aspen, Colorado.” 
Manufacturers of ail classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 
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| GENERAL COMPRESSED AIR 


HOUSE CLEANING COMPANY. 


INCORPORATED CAPITAL $100,000. 


LONG DISTANCE 
"PHONE 
Main 2552. 
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HOUSE RENOVATOR. 


Offices : Lincoln Trust Building, 
St. Louis, Mo. < 


Correspondence is invited from 
parties desiring to engage in 
cleaning houses, including carpets, 
tugs, draperies, bedding and up- 
holstered furniture by the dustless 
method. 


Exclusive City Rights 
For Sale. 


By our system houses are thor 
oughly cleaned and disinfected 
with compressed air. 

Recommended by the Medical 
Profession. 

Revolution in House Cleaning. 

This device thoroughly renovates 
the carpets, removes and collects 
allof the dirt and impurities that 
the carpet contains. 

This method is protected by 
Letters Patent, others pending. 


For further information, address 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS. ——- 
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Established 
1Ss33s. 
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The 


C. & G: COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE ExpANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mer. 
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‘COMPRESSED AIR” "“"Wonrny. * 
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This is the only publication devoted to the useful application 





of compressed air, and it is the recognized authority on all W 

matters pertaining to this subject. Ny, 

Nf 
"UN —_— NOW IN ITS FIFTH YEAR. NY 
yete. 

nN RATES OF SUBSCRIPTION. © % iebey 
“ United States, Canada and Mexico, ; : ; ‘ per year, $1.00 Y 
Y All other Countries, ; : ; ; ; : F - 1.50 \\Y 
Single Conies ‘ : ‘ ; ‘ ; ; -10 Y 

YN \ Y 
AN SPECIAL. *%» *+ *%+ + & & & Ny 
7 Clubs of ten subscribers, ° ° 5-00 W 
ZN The attention of Engineers, Superintende nts, Railroad Master Mec han- X J 
"YN ics, Manufacturers of Compressed Air Appliances, Students, and all iebey 
others whose association with compressed air require the widest VY 

ON knowledge of the emgage of air power is called to this Special yetey 
Rate. It enables them to place the magazine in the hands of opera- W 

, 

aN tors of compressed air apparatus by club subscriptions at an extremly pate, 
low cost. VY 

JS NY 
hs LIST OF BOOKS ON COMPRESSED AIR. sabe, 
4 Volume No. 4, “ Compressed Air,” . ’ cloth, 2.00 Y 
WN March, 1899— February, 1900, inclusive. —The cocive numbers of WV 
‘* Compressed Air,’’ which make up this volume are profusely illustra- rate, 

YN ted with fine half-tone engravings and line cuts of a large number of W 
important applications of compressed air. The articles contained in sete, 

Y\\ the above have been widely quoted and treat upon a varied collection ww 


of air power subjects. 
This volume is valuable for those who contemplate the use of com- 


YN\\ 


He 


WN pressed air, and are investigating its advantages. wy 
Un Compressed Air Production, by W. L. Saunders, : cloth, 1.00 ate 
Compressed Air Production or The Theory and Practice of Air Com- "y 
WS pression. Just published. By W. L. Saunders. A practical treatise N 
on air compression and compressed air machinery, It contains rules, b 
YJ tables and data of value to engineers. Ww 
Wn Compressed Air, by Frank Richards, ‘ ' cloth, 1.50 Wy 
Compressed Air, by Frank Richards. Contains practic al information ae, 
L\\ upon air compression and the transmission and application of com- W 
pressed air, abe 
YN VY 
yj Liquid Air and the L ve faction of Gases, by Prof. T. O’Conor Sloane, 350 abe 
Zs pages, . . . . ° . 2.50 NY 
vere 
YW Experiments upon the Transmission of Power by Compressed Air in Paris, W 
P by A. B. W. Kennedy, F.R.S., M. Inst. C.E., Emeritus Professor of retay 
Y] \\ Engineering in University College, London. The Transmission and WO 
" Distribution of Power from Central Station by Compressed Air, by ete 
ON William Cawthorne Unwin, B. 8. U., F. R. 8., M. Inst. (. E , , » goc. Wy 
~ are, 
YN The Transmission of Power by Compressed Air, by Robert Zahner, M. E., soc. Y 
/; ; : iN 
ZN Forwarded postpaid on receipt of price. Wy) 
ON\ 
\ 99 
is “ COMIPRESSED AIR,’’ 26 Cortlandt st., 
=~ New York. 
Vim. y 
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MERS 


All sizes for all services from light 
calking to heavy riveting. 


These hammers have the simplest valves yet designed and 
hence the least likely to get out of order. They cannot break or 
become inoperative through slight wear. They are fully guaranteed 
against cost for repairs for one year. 


PHILADELPHIA PNEUMATIC TOOL Co., 


NEW YORK, PHILADELPHIA, PITTSBURGH, 
SINGER BUILDING. STEPHEN GIRARD BUILDING. WOOD & WATER STS. 
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Compressep AiR PUMPS FOR ALL (ee. 


GLEASON. PETERS AIR PUMP 6O., 20 West Houston Street, W. Y. 
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McKiernan Drill Co., 
120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc. 
Air Compressors 


Various Types. Special Designs. 
for all Dynamic Purposes. 


SOLE AGENTS FOR THE 


Kennedy Patent Air Lift. 


Suitable 
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‘Compressed Air.} 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 


} By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


} tt Eggs in Cold Storage. tt 


A book of about 100 pages, containing 
much data and the results of many experi- 
» ments. Senton receipt of 10 centsin stamps. 


3 MADISON COOPER, 
Minneapolis, [linn. 








é Refrigerating Engineer, 
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ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
"* The Century of the Eedustrial world and the Review of 
Reviews to evgineering literature —the two in one.” Its 
leading articles treat the subj Pp in imp € 
jn industrial affairs. Its contributors include the foremost 
men of oyr.times, It gives each month an. exhaustive 
; Review and Index to the wold-wide range of technical 
literature — Ameiican, English, French, and German. It 
is read in every nook and Coroer of the civilized world. It 
is founded upon the idea of meeting the requii of the 

and brainy men who manage, think, arid plan for the 
engineering. architectural, electncal, |, mining, and 
mechanicri industries. It has a ta bona-fide circu- 
lation among such gen than has ever attained by an 
engineering journal in all the history of industria} literature. 
It is priceless to the active man who needs to keep in touch 
ith current developthents. Its every page carries a hving 
interest for intelligent readers who are in any way con- 
% cerned with modern jndustrial enterprises. Its subscribers 
are its warmest advocates and the. Magazine itself is its 

» best solicitor. Sample copy free. - 


30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
_ §$20-522 Liberty St., New-York, U.S.A. 
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AIR B R S H We are making and selling the 


best Art Tool in use. Applies color 
by jet of air, enabling the artist to 
do better work and savetime. No 
studio complete without it. Cir- 
culars free. 

Address, AIR BRUSH [IFG. CO. 
K.0 Nassau St., Rockford, II1.,U.S.A. 


sed 2. Officers of all Railroads 


(asUED QUARTERLY) THe POCKET LIST or 
eae rOO het annum. RAILROAD OFFICIALS 


; THE OFFICIAL Advertising rates on application. 


(1a8UED MONIALY) 
RAILWAY EQUIPMENT Damtedve of freight and pas- 
r cars of t d Private C jes 1 
REGISTER fi'Voited States, Cannda and Mexico, 
Subscription Price, @6.00 per annum. Single copies, $1.00, 


, THE RAILWAY EQUIPMENT & PUBLICATION CO 


24 Park Place, New York. 
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INGERSOLL-SERGEANT 


Over 300 sizes and over 40 styles, and an unlimited variety of combin- 
. z ations in Steam, Belt, Electric, Gear, Water Power, or 
STYLES AND Gasoline Driven Air Compressors 
rae 4 b> Ps b> Fy 
SIZES. I 


Standard types giving a minimum pressure of 5 pounds to the square 
Sdieaie = inch and from that on up_ progressively to 3,000 
= Ss. } J 
PRESSURE pounds and more to the square inch. 
The Best; It comes of long 
the condi 


WORKSIANSHIP mands of 


experience as to 
tions, and de- 
air compression. 


AND No. other method tolerated 
MATERIAL. by us or suited to our 
trade. 


Every detail follows in care and accuracy the 


practice of AIR manufacturing 


CON- couce rns that build ma- 


STRUCTION. ec es COMPRESSOR perpetuate repu- 


gained by mak- 
ing every improvement known to the art. 





A reasonable amount of attention given by expertsto every machine sold cover- 


ing a period of time long enough to convince the buyer that 
CONDITIONS. every effort is made to supply him with a substantial 
machine. 


All machines designed with pleasing architectural features, giving attention 

to floor space, insuring rigidity and strength, and con- 

DESIGNS. sequent comparison with other lines of high-class 
machinery 


The rapid adoption of compressed air and the number of uses to which it is 


LITERATURE applied are shown in catalogues and booklets sent free on 
. * application. 
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; BIE INGERSOLL-SERGEANT DRILL CO. = = 
2 fom 
te MANUFACTURERS OF ake 
i Sed 
¥ Air Compressors, Rock Drills, Coal Cutters, Air Lift Pumps, eS 
4 Stone Channeling Machines (Steam or Air), etc. %. 
AJ oe 
4 OFFICES: a 
& CHICAGO, 84 Van Buren Street, | SEATTLE, Wash., 310 1st Ave., South. pa 
a | CLEVELAND, Ohio, 26 South Water Street. | MONTREAL, Can., 299 St. James Street. ake 
ake BOSTON, Mass., 77 Oliver Street. MEXICO CITY, San Juan Letran 13. ke 
fe HOUSTON, Tex., Kiam Building. LONDON, Eng , 114a Queen Victoria Street. ae 
ote DENVER, Col., 227 South Temple Street. " - 114 Leadenhall Street. ap 
ate SAN FRANCISCO, Cal., 21 Fremont Street. SYDNEY, Australia, 187 Clarence Street. a 
oe BIRMINGHAM, Ala., 18 South 20th Street. KALGOORLIKE, West Australia. fe 
ote St. LOUIS, Mo., Fullerton Building. JOHANNESBURG, So. Africa, Box 1809. ots 
ote BUTTE, Mont., 300 Main Street. VALPARAISO, Chili. } 
fe St. PAUL, Minn., 4th and Wacouta Streets. | YOKOHAMA. Japan, No. 22. he 
oa 3 ae ote 
te 26 CORTLANDT ST., NEW YORK. oh 
els — a 
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the 
Latest 
and 
Best 


‘* Fittingly 
Representative 
of an 
Age of 
Progress.”’ 


Practice.’’ 


ee 


‘* Embodying 









Air 
Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 

and every other application of Com. 


pressed Air. 


CLAYTON AIR LIFT SYSTEM 


BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK. 



































